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CLAIMS 



What is claimed is: 



1 . A system comprising: 



a processor; and 



10 in 




a memory device operatively coJtoled to the processor, the memory device comprising a 
pluraUty of vertically stacH^d ball grid arrays, each ball grid array having a 
memory chip. 



2. The system, as set forth in claiift 1, wherein the vertically stacked ball grid arrays 



compose: 



15 □ 



a plurality of packages, each of the plurality dQli^ckages physically coupled to another of 
the plurality of packages; and 
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a plurality of memory chips, each of the pluraUty of memory chips physically coupled to 
a respective one of the plurality of packages. 
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3. The system, as set foVth in claim 2, wherein each package comprises: 
a molded resin body having adie side and a wire side. 

4. The system, as set forth ti claim 3, wherein each package comprises: 
a plurality of first alignment features on the die side of the package; and 

a plurality of second alignment features on the wire side of the package. 

5 . The system, as set forth in claiA 4, wherein the plurality of first alignment 
features are male and the plurality of second alibnment features are female. 

6. The system, as set forth in claim 4,\wherein the plurality of first ahgnment 
features are male and the plurality of second aUgnAent features are male. 

7. The system, as set forth in claim 4, wherein the plurality of first alignment 
features are female and the plurality of second aUgnm^t features are male. 
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8 . The system, as set forth |n claim 4, wherein the pluraUty of first aligmnent 
features are female and the plurality of Second alignment features are female. 

9. The package, as set forth ii 
features and the plurality of second aligm 
location. 

10. The package, as set forth in clW 9, wherein the plurality of first alignment 
features and the plurality of second ahgnmentlfeatures are arranged asymmetrically. 

1 1 . The package, as set forth in claiiA 9, wherein the plurality of first alignment 
features and the plurality of second aUgnment features comprising of at least one unique 
alignment feature. \ 

12. The package, as set forth in claim 4,\wherein the plurality of first alignment 
features and the plurality of second alignment featu^s support adjacent packages during solder 
ball reflow. ' 



claim 4, wherein the plvuality of first alignment 
;nt features orient adjacent packages in a imique 
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13. The system, as set forth intelaim 2, wherein each of the plurality of packages is 
electrically coupled to another of the pluriity of packages using solder balls. 




5 ^ ' 14. The system, as set forth in claim 13, wherein each of the plurality of packages 
comprise vias extending therethrough to connect solder balls of adjacent packages serially. 



10 m 
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15. A memory boardVcomprising: 



ffl a substrate; and 



a memory device operativelyloupled to the substrate, the memory device comprising a 
E plurahty of vertically stVcked ball grid arrays, each ball grid array having a 

memory chip. 




16. The memory board as set forth in claim 15, wherein the substrate is a printed 
circuit board. 



17. The memory board, as set forth in claim 15, further comprising a memory 
controller operatively coupled to the memory device and to the substrate. 
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1 8. The memory board, asVet forth in claim 15, wherein the stacked ball grid array 



compnses: 



a plurality of packages, each of th!^ plurality of packages coupled to another of the 
plurality of packages; and 



a plurality of memory chips, each of the plurality of memory chips coupled to a 
respective one of the plurality of packages. 



19. The memory board, as set rorth in claim 1 8, wherein the package comprises: 



a molded resin body having a die sidfe and a wire side. 



20. The memory board, as set forth m claim 19, wherein the molded resin package 



compnses: 



a plurality of first alignment features on theViie side of the package; and 



a pluraUty of second alignment features on thdwire side of the package. 
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21. The memory board, as s«t forth in claim 20, wherein the plurality of first 
alignment features are male and the plurality of second alignment features are female. 



22. The memory board, as set torth in claim 20, wherein the plurality of first 
alignment features are male and the plurality of second aUgnment features are male. 



23 . The memory board, as set forth in claim 20, wherein the plurality of first 
alignment features are female and the plurauA^ of second aUgnment features are male. 



24. The memory board, as set forth fti claim 20, wherein the plurality of first 
alignment features are female and the plurality (tf second alignment features are female. 



25. The package, as set forth in claim 20, wherein the plurality of fnst alignment 
features and the plurality of second alignment feat^es orient adjacent packages in a unique 
location. 



26. The package, as set forth in claim 25, therein the plurality of first alignment 
features and the plurality of second alignment featured are arranged asymmetrically. 
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27. The package, as set fort! 
features and the pluraUty of second aUj 
aUgnment feature. 

28. The package, as set forth in\claim 20, wherein the plurality of first alignment 
features and the plurality of second alignment features support adjacent packages during solder 
ball reflow. \ 

29. The memory board, as set fortffin claim 18, wherein each of the plurality of 
packages is electrically coupled to another of the plurality of packages using solder balls. 

30. The memory board, as set forth in claim 29, wherein each of the plurality of 
packages comprise vias extending therethrough to connect solder balls of adjacent packages 
serially. 

3 1 . The memory board, as set forth in claim 15, wherein a first ball grid array is 
coupled to a second ball grid array. 



[ in claim 25, wherein the plurality of first alignment 
lent features comprising of at least one unique 
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32. The memory board, as set forth in claim 15, wherein the first ball grid array is 
serially coupled to the second ball grid array. 



33. A stacked ball grid arraV 




34. The stacked ball grid arri^, as set forth in claim 33, wherein the stacked ball grid 



array compnses: 



a plurality of packages, each of the ^lu^y of packages coupled to another of the 
plurality of packages; and 



a plurality of memory chips, each of tlib pluraUty of memory chips coupled to a 
respective one of the plurality of packages. 



35. The stacked ball grid arra^^ as set forth in claim 34, wherein the package 
comprises: 

a molded resin body having a die sideVd a wire side. 
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36. The stacked ball grid array, is set forth in clahn 35, wherein the molded resin 
package comprises: I 

a plurality of first alignment features <in the die side of the package; and 
a plurality of second alignment feature^ on the wire side of the package. 

37. The stacked ball grid array, as settforth in claim 36, wherein the plurality of first 
alignment feature are male and the plurality of setond alignment features are female. 

th in claim 36, wherein the plurality of first 
•nd alignment features are male. 

39. The stacked ball grid array, as set forti in claim 36, wherein the plurality of first 
alignment features are female and the plurality of secind alignment features are male. 

\ 

40. The stacked ball grid array, as set forth ih claim 36, wherem the plurality of first 
aUgnment features are female and the plurality of second alignment features are female. 
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38. The stacked ball grid array, as set 
alignment features are male and the plurality of secJ 
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41 . The package, as set forthW claim 36, wherein the plurality of first alignment 
features and the plurahty of second alignSpent features orient adjacent packages in a unique 
location. 



42. The package, as set forth in clkm 41 , wherein the plurahty of first alignment 
features and the plurality of second alignment features are arranged asymmetrically. 



43 . The package, as set forth in claim 41 , wherein the plurality of first alignment 
features and the plurality of second alignment feahlfes comprising of at least one unique 
aUgnment feature. 



5=1 



44. The package, as set forth in claim 36, wAerein the plurality of first alignment 
features and the plurality of second alignment features sipport adjacent packages during solder 
ball reflow. 



45. The stacked ball grid array, as set forth in clai\n 34, wherein each of the plurahty 
of packages is electrically coupled to another of the plurahty 6f packages using solder balls. 
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46. The stacked ball grid array, as set forth in claim 45, wherein each of the plurality 
of packages comprise vias extending therethrough to connect solder balls of adjacent packages 
serially. 



47. A device comprising: 



a chip; and 



10 m 



a package operatively coupleii to the chip, the package comprising: 
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a first side; 
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a second side; 



a plurality of first alignment features on the first side of the package; and 



a plurality of second alignment features on the second side of the package. 



48. The device, as set forth in claim 47, wherein the package comprises: 



a molded resin body containing a die side and a wire side. 
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49. The device, as set forth In claim 47, wherein the plurality of first alignment 
features are male and the plurality of seiond alignment features are female. 

50. The device, as set forth in dlaim 47, wherein the plurality of first alignment 
features are male and the pluraUty of secoi^d alignment features are male. 

1 47, wherein the plurality of first ahgnment 
alignment featiu"es are male. 

52. The device, as set forth in claim ft7, wherein the plurality of first alignment 
features are female and the plurality of second alignment features are female. 



51. The device, as set forth in ck 
features are female and the plurality of second 



53. The device, as set forth in claim 47, wherein there are a pluraUty of memory 
chips, each of the plurality of memory chips coupled to a package. 



54. A package comprising: 



a first side; 



24 



MICS:0038 
99-0525 




a second side; 



a plurality of first aliWnent features on the first side of the package; and 



a plurality of second alignment features on the second side of the package. 




55 . The package, as set forth in claim 54, wherein the package comprises: 
a molded resin body. 

56. The package, as set forth in claim\54, wherein the plurahty of first alignment 
features are male and the plurality of second aUgAment features are female. 

57. The package, as set forth in claim 541 wherein the plurality of first ahgnment 
features are male and the plurality of second alignmeht features are male. 

58. The package, as set forth in claim 54, wherein the plurality of first alignment 
features are female and the plurality of second alignmeni features are male. 
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59. The package, as set forth in claim 54, wherein the pluraUty of first alignment 
features are female and the plurality oV second alignment features are female. 

60. The package, as set forth 
features and the plurality of second aligi 
location. 

61. The package, as set forth in ckim 60, wherein the plurality of first aUgnment 
features and the plurality of second alignment features are arranged asymmetrically. 

62. The package, as set forth in clairA 60, wherein the plurality of first ahgnment 
features and the plurality of second aUgnment features comprising of at least one unique 
aligimient feature. I 

63. The package, as set forth in claim 54i wherein the plurality of first aUgnment 
features and the plurality of second alignment featurdb support adjacent packages during solder 
ball reflow. \ 



in claim 54, wherein the plurality of first aUgnment 
lent features orient adjacent packages in a unique 
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